
U.S. DEPARTMENT OF THE INTERIOR 
U.S. GEOLOGICAL SURVEY

BIBLIOGRAPHY OF USGS MARINE ORGANIC GEOCHEMISTRY- 
1976-1995

Keith A. Kvenvoldenl

Open-File Report 95-41

This report is preliminary and has not been reviewed for conformity with U.S. 
Geological Survey editorial standards or with the North American Stratigraphic 
Code. Any use of trade, firm, or product names is for descriptive purposes only 
and does not imply endorsement by the U.S. Government.

iMenlo Park, California 94025

1995



ABSTRACT

This bibliography lists the publications (194 reports and 103 abstracts) 
from the USGS Marine Organic Geochemistry program under eight topic areas: 
(1) Natural Gas Geochemistry, (2) Geochemistry of Gas Hydrate Occurrence 
and Resource, (3) Geochemisty in Global Change, (4) Environmental 
Geochemistry, (5) Petroleum Geochemistry, (6) Geochemistry of Deep Ocean 
Drilling, (7) Amino-Acid Geochronology (Aminostratigraphy), and (8) Reviews 
and Reports. These publications serve as the basic record for this research.

INTRODUCTION

The year 1995 marks the 20th anniversary of the Marine Organic 
Geochemistry Program in the Branch of Pacific Marine Geology, U.S. 
Geological Survey. The program has implemented basic and applied research in 
organic geochemistry with particular emphasis on problems in marine geology. 
The purpose of the research has been to understand the occurrence, distribution, 
fate, and significance of organic matter in marine sediment and sedimentary 
rocks. Eight research areas have been investigated:

  Natural Gas Geochemistry
  Geochemistry of Gas Hydrates Occurrence and Resource
  Geochemisty in Global Change
  Environmental Geochemistry
  Petroleum Geochemistry
  Geochemistry of Deep Ocean Drilling
  Amino-Acid Geochronology (Aminostratigraphy)
  Book Reviews and Reports

From these investigations have come publications, both Reports and Abstracts, 
which are chronologically listed here under each research area. Reports and 
Abstracts are given separately. The purpose of this bibliography is to record in 
one place, through the listing of published papers, the results of this twenty-year 
effort in marine organic geochemisty.

DISCUSSION

Natural Gas Geochemistry. The presence of natural gases in sediment and 
seeps has been studied to determine sources and processes of gas generation in 
offshore and onshore settings and to relate these occurrences to environmental



and resource considerations. Because of its importance, gas hydrate, a potential 
unconventional resource of natural gas, is discussed separately.

Geochemical studies investigated hydrocarbon gases in surface sediments 
offshore from (1) Alaska (Eastern and Western Gulf of Alaska, Bering Sea, and 
Beaufort Sea); (2) northern California (San Francisco Bay and Eel River Basin); 
(3) islands of the South Pacific Ocean (New Guinea, Solomon Islands, Vanuatu, 
and New Zealand); and (4) Antarctica (Wilkes Land Margin and Ross Sea). 
Gases in deep oceanic sediment have been investigated through the Deep Sea 
Drilling Project (DSDP) and the Ocean Drilling Program (ODP) in the Atlantic 
Ocean (offshore from southeastern U.S., and Norway) and in the Pacific Ocean 
(offshore from Central America, Peru, and Chile). Onshore natural gas seeps 
have been sampled and described in New Zealand and the western U.S. 
(Wyoming, Washington, and Oregon).

Results of these studies have shown that methane and the higher molecular 
weight hydrocarbon gases, ethane, ethene, propane, propene, and butanes, are 
very common in marine sediment. Both microbial and thermal sources of gases 
are present with occurrences of microbial hydrocarbon gas being observed more 
often than thermogenic hydrocarbon gases.

Geochemistry of Gas Hydrates Occurrence and Resource. The
worldwide occurrence of gas hydrate has been described, utilizing in part 
sampling by the DSDP and ODP. Gas hydrate samples have been recovered and 
analyzed from DSDP Leg 76 (offshore from southeastern U.S.) and Leg 84 
(offshore from Costa Rica and Guatemala), and from ODP Leg 112 (offshore 
from Peru). In addition, gas hydrate has been sought in marine sediment of the 
Norwegian Sea (ODP Leg 104) and of the Peru-Chile Trench, offshore from 
Chile (ODP Leg 141).

Methane is the principal gas in natural gas hydrate; evidence thus far 
indicates that much of this methane originated from microbial sources. The 
widespread occurrence of gas hydrate in marine sediment suggests that methane is 
a major reservoir of organic carbon in the shallow geosphere. Methane in gas 
hydrate may be a potential unconventional energy resource, a geological hazard 
responsible for triggering submarine landslides, and a factor in global climate 
change because of the "greenhouse" properties of the methane released during 
hydrate dissociation. Papers in this bibliography dealing with gas hydrate and 
global change are included in the following section.

Geochemistry in Global Change. Permafrost and gas hydrate are considered 
to be sources of methane in global climate change according to the International 
Panel on Climate Change (IPCC). In our research, we have investigated methane 
in cores of discontinuous permafrost and in the atmosphere and walls of the Fox 
permafrost tunnel near Fairbanks, Alaska. Methane has been measured in water



and seasonal ice of the Beaufort Sea continental shelf as part of the search for 
methane released from dissociating gas hydrate during global change.

Permafrost contains varying concentrations of methane which can be 
released from melting permafrost during global warming. Although methane is 
present in water and seasonal ice of the Beaufort Sea continental shelf, it is still 
uncertain whether or not this methane is related to gas hydrate dissociation. In 
theory, gas hydrate should be a source of atmospheric methane during global 
warming.

Environmental Geochemistry. The occurrence in marine sediment of 
petroleum-like hydrocarbons from possible anthropogenic sources is an 
important environmental issue. Our research has considered mainly sediment in 
estuarine settings (Willapa Bay, San Francisco Bay, and Prince William Sound).

Our results have provided (1) a reassessment of the rates at which oil seeps 
into the marine environment, (2) an evalution of the modification of infaunal 
activity as a result of an oil spill, (3) a consideration of organic compounds as 
source discriminants and transport indicators in San Francisco Bay, and (4) a 
discovery that oil residues on beaches of Prince William Sound often have a 
source signature of oil products originating in California, indicating 
contamination from sources other than the Exxon Valdez oil spill or the natural 
background.

Petroleum Geochemistry. Occurences of conventional and unconventional 
petroleum have been investigated. Conventional petroleum geochemical studies 
have been directed to sediment offshore from Alaska, northern California, Chile, 
and Antarctica (Wilkes Land Margin, Ross Sea, Weddell Sea, and Prydz Bay) and 
to onshore sediment of the Olympic Peninsula of Washington. Unconventional 
hydrothermal petroleum from Escanaba Trough and the southern end of Gorda 
Ridge has been the subject of a number of reports.

Thermogenic hydrocarbons are present in Norton Basin of Alaska and in 
the Eel River Basin offshore from northern California. Potential petroleum 
source sediment was identified in the Weddell Sea of Antarctica. A preliminary 
assessment of source rock-crude oil correlation was made for the North Slope of 
Alaska, and a preliminary evaluation of the petroleum potential of the Tertiary 
accretionary terrane on the west side of the Olympic Peninsula of Washington 
was undertaken.

Our studies suggest that hydrothermal petroleum in sediment of Escanaba 
Trough was formed "instantaneously", perhaps in the past 100 years, at 
temperatures near 350°C. Laboratory similations have tried to emulate the 
hydrothermal petroleum-forming process.

Geochemistry of Deep Ocean Drilling. This section lists miscellaneous 
reports that have been generated as a result of work done for DSDP and ODP.



These reports are often summaries and technical manuals concerning 
geochemistry in deep ocean drilling. DSDP and ODP reports that are concerned 
with hydrocarbon gases, gas hydrate, and petroleum are listed in sections dealing 
specifically with these subjects.

Amino-Acid Geochronology (Aminostratigraphy). This subject was 
investigated until about 1982 and involved the application of amino acid 
racemization techniques to problems of stratigraphic correlation and age 
assessment. The techniques were applied to amino acids in shells, bone, wood, 
and marine and lacustrine sediment. Age assessments were made for marine 
terrace deposits and glacial-marine sediment from the west coast of the 
conterminous U.S. and Alaska.

Amino-acid dating was applicable for organic samples spanning the past 
two million years and particularly for marine mollusks of the late Pleistocene. 
The methods were useful in relative age determinations but could not be used 
with confidence for absolute age assessment.

Book Reviews and Reports. This section lists mainly invited reviews of 
books devoted to aspects of organic geochemistry.



OUTLINE OF BIBLIOGRAPHY (Reports)

No. of Reports Page

Natural Gas Geochemistry 45 7 
Geochemistry of Gas Hydrates  .43 11

Occurrence and Resource
Geochemistry in Global Change 12 14 
Environmental Geochemistry 18 15 
Petroleum Geochemistry 29 16 
Geochemistry of Deep Ocean Drilling 17 19 
Amino-Acid Geochronology 18 21

(Aminostratigraphy) 
Book Reviews and Reports 12 22

OUTLINE OF BIBLIOGRAPHY (Abstracts)

No. of Abstracts Page

Natural Gas Geochemistry 17 24 
Geochemistry of Gas Hydrates- 25 25

Occurrence and Resource
Geochemistry in Global Change 19 27 
Environmental Geochemistry 13 28 
Petroleum Geochemistry 18 29 
Geochemistry of Deep Ocean Drilling 5 31 
Amino-Acid Geochronology 6 32

(Aminostratigraphy)

SUMMARY

During the past 20 years (1976-1995) the USGS Marine Organic 
Geochemistry program in the Branch of Pacific Marine Geology has produced a 
total of 297 reports and abstracts dealing with various aspects of organic 
geochemistry as applied to the marine environment. The majority of papers have 
dealt with the geochemistry of natural hydrocarbon gases with particular 
attention focused on natural gas hydrate. The second major subject area has been 
petroleum geochemistry, particularly hydrothermal petroleum, and some 
environmental aspects of petroleum in modern marine sediment.
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